Age-related changes in the levels of voltage-dependent calcium channels and other synaptic proteins in rat brain cortices.
Neurotransmitter release from synapses is one of the most important interneuronal signaling in the nervous system. We previously reported that aging decreases depolarization-induced acetylcholine release in rat brain synaptosomes. To investigate the mechanisms underlying the age-related decrements of neurotransmission, we determined the levels of the alpha1 subunit proteins of voltage-dependent calcium channels (VDCCs) and three synaptic proteins that relate to exocytotic processes using synaptosomes prepared from cerebral cortices of young (6-month-old) and aged (27-month-old) rats. Immunoblotting analyses revealed that the protein levels of alpha1A (P/Q-type) and alpha1B (N-type) subunits in aged rats were 38% and 43% lower than the levels of young rats, respectively, but the levels of the alpha1C (L-type) subunit were not different between young and aged. On the contrary, the levels of synaptotagmin-1, synaptophysin and syntaxin were not significantly different between the two age groups in the synaptosomal preparations. These results suggest that synaptic density does not change much in the cerebral cortex in normal aging, and that the reduction of P/Q-type and N-type VDCCs, both of which participate in neurotransmitter release, is one of the causes for the decrease of neurotransmission at aged synapses.